Epigenetic alterations in sperm DNA associated with testicular cancer treatment.
DNA methylation, a key component of the epigenome involved in regulating gene expression, is initially acquired in the germ line at millions of sites across the genome. Altered sperm methylation patterns are associated with infertility and transgenerational effects in humans and rodents. Testicular cancer is the most common form of cancer among men of reproductive age and has a high cure rate associated with chemotherapy treatment with bleomycin, etoposide, and cis-platinum (BEP). Although these drugs result in improved survival, they also affect the number and quality of germ cells. Our goal was to assess germ cell methylation patterns in a rodent model emulating the BEP treatment regimens used in human testicular cancer treatment. Animals were treated with control, or 0.3× (low) or 0.6× (high) dose of BEP, where a 1× dose is equivalent to human treatment regimens. Both dose-dependent and germ cell-dependent DNA methylation alterations were found at numerous loci throughout the genome. Of about 3000 loci tested, 42 loci were affected by BEP at the round spermatid stage of germ cell development, whereas 101 loci were affected in spermatozoa; 15 loci were consistently altered in spermatozoa of all high dose-treated rats. Both hyper- and hypomethylation were detected, suggesting either an interference with normal methylation patterning or abnormal repair of damaged patterns during spermatogenesis. The results indicate that a combination chemotherapy regimen used for testicular cancer treatment can result in altered DNA methylation patterns in spermatozoa and that some loci are more susceptible to damage than others.